Date: Wed, 30 Mar 94 04:30:41 PST 

From: Ham-Homebrew Mailing List and Newsgroup <ham-homebrew@ucsd.edu> 
Errors-To: Ham-Homebrew-Errors@UCSD.Edu 

Reply-To: Ham-Homebrew@UCSD. Edu 

Precedence: Bulk 

Subject: Ham-Homebrew Digest V94 478 

To: Ham-Homebrew 


Ham-Homebrew Digest Wed, 30 Mar 94 Volume 94 : Issue 78 


Today's Topics: 
B+ transformers (4 msgs) 
clo 
How phasing SSB Exciters Work (Was: RF and AF speech processors) (2 msgs) 
How to do PSK demodulation? 
RF VHF/UHF Preamp Design Params. 
Semiconductor specs and equivalencies 
Weather observations 


Send Replies or notes for publication to: <Ham-Homebrew@UCSD.Edu> 
Send subscription requests to: <Ham-Homebrew-REQUEST@UCSD.Edu> 
Problems you can't solve otherwise to brian@ucsd.edu. 


Archives of past issues of the Ham-Homebrew Digest are available 
(by FTP only) from UCSD.Edu in directory "mailarchives/ham-homebrew". 


We trust that readers are intelligent enough to realize that all text 
herein consists of personal comments and does not represent the official 
policies or positions of any party. Your mileage may vary. So there. 


Date: 29 Mar 94 16:48:25 GMT 

From: agate! howland.reston.ans.net!cs.utexas.edu!sdd.hp.com!hp-cv!hp-pcd!hpcvsnz! 
tomb@ucbvax.berkeley.edu 

Subject: B+ transformers 

To: ham-homebrew@ucsd.edu 


Bruce Robertson (brucerob@epas.utoronto.ca) wrote: 

: I'm having a heck of a time finding a transformer to supply B+ voltage 
: for qrp tube projects. The local surplus store has, however, many low 

: voltage secondary transformers. Is is at all possible to use one of 

: these with the primary and secondary reversed, provided that the ratio 
: and power handling characteristics were correct? For example, using a 

: 120v -> 4Qv transformer the other way ‘round to produce 120v -> 400v. 

: Just an idea, 


First, it would be (a bit below) 360 volts, not 400. 


But the Much Bigger Problem is that the transformer would get very hot 
and not last long under these conditions if it had been designed 
reasonably for 120->40 service. You would be applying 3 times the 
voltage to the 40 volt winding that it was designed for. Likely you 
would be running the core to saturation, and the current would be 
quite high even with no load on the secondary. You would get very 
significant losses in both the core and the copper. 


You can test this out if you have a Variac and a reasonable AC current 
meter. Apply 40 volts to the 40 volt winding, and measure the 
current. Run the voltage slowly up and note what happens to the 
current. Do this all with no load on the "secondary". If you can 
monitor the phase of the current, figure the power dissipated as a 
function of applied voltage; if you can look at its waveshape, see if 
it stays sinusoidal... Don't go too far, or you will destroy the 
transformer. 


Another potential problem is insulation: the higher voltages could 
exceed the insulation capabilities of the transformer. You'll probably 
run into the core-saturation limit before this becomes a problem, but 
it's worth noting. 


Yes, it's kinda sad that it's so hard to find medium size power 
transformers for tube applications. Are any old tubed TVs being junked 
these days? Some have power transformers. 


Date: 29 Mar 1994 00:49:57 GMT 

From: agate! howland.reston.ans.net!cs.utexas.edu!utnut!alpha.epas.utoronto.ca! 
epas.utoronto.ca!brucerob@ames.arpa 

Subject: B+ transformers 

To: ham-homebrew@ucsd.edu 


I'm having a heck of a time finding a transformer to supply B+ voltage 
for qrp tube projects. The local surplus store has, however, many low 
voltage secondary transformers. Is is at all possible to use one of 
these with the primary and secondary reversed, provided that the ratio 
and power handling characteristics were correct? For example, using a 
120v -> 40v transformer the other way ‘round to produce 120v -> 400v. 
Just an idea, 

73, Bruce 


Bruce G. Robertson internet: brucerob@epas.utoronto.ca 
Dept of Classics Satius est enim otiosum esse quam nihil agere. 


University of Toronto It's more fun to relax than it is to do nothing 


Date: 30 Mar 94 01:37:22 GMT 

From: hp-cv!hp-pcd!hpcvsnz!tomb@hplabs.hp.com 
Subject: B+ transformers 

To: ham-homebrew@ucsd.edu 


Mark Glusker (glusk@mechcad3.esd.sgi.com) wrote: 
: A related question - 


: If one has a transformer without any labeling, 
: what is the best way to figure out how much 
current it can handle at its various voltages? 


Two suggestions, both based on the idea that the heat rise 
in the transformer determines the current handling capacity: 


First, measure the resistance of the windings, including the 
primary. The losses in a typical transformer divide between 
core losses and copper losses, and a reasonable assumption if 
you don't have more info is that the two will be equal in the 
transformer operating under load. If the core losses are less, 
you estimated conservatively, not a bad thing. You have to 
get a feel for what a typical core size can handle in terms 

of volt-amps; use this to estimate a max volt-amps for your 
transformer. Use the winding resistances to allocate this 
total among the windings. Note that some high-efficiency 

core materials could again bias your answer to the conservative 
side, but this, again, is probably not a bad thing. Asa 
check, you can add up all the copper losses as RxI42 for each 
winding, making sure you reflect all the secondary currents 
back to the primary to find its loss. The power you come up 
with should be reasonable for the transformer. 


The second method involves actually measuring the transformer 
heat rise. Copper has (about) a 0.4%/C temperature coefficient 
of resistance, so by measuring the cold and hot resistances 

of a winding, you can determine its temperature rise. The 
idea is to operate the transformer under load for a long 
enough time for it to heat up. You can use the first 

method to allocate relative loads to the secondaries, and 

run the transformer with these loads. I'll leave it up 

to someone else to suggest max temp rise, but modern 
insulations should be able to stand quite a bit. 100C 

seems like it should be safe. Note that that's the _interior_ 
temperature, not the temperature you would measure at the 


surface. Using this method, you can actually check if one 
winding is getting hotter than another, and you can 
rebalance the loads to equalize the temperatures. 


Note that in both methods, judgement is required, and it's 
safer to err on the conservative side. A transformer can 
be designed to operate at very high temperatures, but if 
you don't know that is was, you probably shouldn't push it. 


Note also: these methods don't tell you that you are 
operating the primary at the design voltage or frequency. 
It helps a lot to know that it was designed to operate from 
your standard mains power, and to know which winding the 
primary is. 


Date: 29 Mar 94 05:25:53 GMT 

From: agate!howland.reston.ans.net! gatech!news-feed-1.peachnet.edu!emory! 
nntp.msstate.edu!olivea!sgigate.sgi.com!sgiblab!cs.uoregon.edu!reuter.cse.ogi.edu! 
netnews.nwnet.net! bach. @@ihnp4.ucsd.edu 

Subject: B+ transformers 

To: ham-homebrew@ucsd.edu 


In article <2n7tvl$fok@alpha.epas.utoronto.ca>, 

Bruce Robertson <brucerob@epas.utoronto.ca> wrote: 

>I'm having a heck of a time finding a transformer to supply B+ voltage 
>for qrp tube projects. The local surplus store has, however, many low 
>voltage secondary transformers. Is is at all possible to use one of 
>these with the primary and secondary reversed, provided that the ratio 
>and power handling characteristics were correct? For example, using a 
>120v -> 40v transformer the other way ‘round to produce 120v -> 400v. 
>Just an idea, 

>73, Bruce 

> 


It might work for a while, but you're putting 120 volts on a winding 
designed for 40, and 400 volts on a winding designed for 120. Not good. 
A good source of cheap but good transformers is Fair Radio Sales in 
Lima, OH. I don't have their # handy, but information will. They will 
send you a great catalog - all kinds of surplus goodies. 


If you're willing to do some scrounging, a transformer from an old 
tube-type color TV would do the job, too. They were built for 
continuous use and in my 18 years in the TV service biz, I never saw one 
fail - quite a remarkable record! They come in two flavors: bridge 
rectifier output and voltage-doubler output. Either one will give you 


about 400 volts DC at about (I'm guessing here) 200-250 ma, plus the 
voltage-doubler kind can be used with a bridge to give you half the 
voltage at twice the current. 


73 es gl 


Bill, W7LZP 


Date: Mon, 28 Mar 94 10:08:00 -0800 

From: news.larc.nasa.gov!Ssaimiri.primate.wisc.edu!sdd.hp.com!sgiblab!wetware! 
kaiwan.com! ledge! bob.albert@ames.arpa 

Subject: clo 

To: ham-homebrew@ucsd.edu 


Try replacing the MC3150; maybe you just have a noisy one. Or talk 
to Motorola about it.. 


73 DE K6DDX 


Date: 29 Mar 94 21:26:17 GMT 

From: sdd.hp.com!col.hp.com!srgenprp!alanb@hplabs.hp.com 

Subject: How phasing SSB Exciters Work (Was: RF and AF speech processors) 
To: ham-homebrew@ucsd. edu 


In another thread, I claimed that phasing-type single-sideband generators 
sound better than filter-type generators because phasing exciters have 
flatter amplitude and delay response. Gary Coffman disputed that. Rather 
than respond to Gary's long replies in detail, I'll just summarize how 
phasing-type SSB exciters work: 

Audio | Audio | | Phase-shift |----------- Mixer ->| 

Input --| Filter|-->| Network | Q | | Summer |--> SSB Out 


I and Q are two audio outputs with a constant phase difference between 

them of 90 degrees. The input filter limits the audio frequency response 
to the range of the phase-shift network. The "+90 deg" box can be switched 
to -90 degrees to get the opposite sideband. (The output of each mixer is 
a DSB signal.) 


The audio phase shift network is the interesting (read difficult) part 
of the system. It must maintain a 90 degree phase difference and 
excellent amplitude matching between the two outputs over something like 
a 10:1 frequency range (300 Hz - 3000 Hz). It generally does that by 
causing each of the two outputs to have a constantly-rising phase shift 
versus frequency characteristic, like thus: 


/ / 
Phase Shift // 
e: 
720 deg // 
if 
fr af 
540 deg / / 
dF 

/ / 

360 deg / / 
Ef 
$F 
180 deg / / 
Lh 
ae 
0 deg ___/_/ 


ee en | 
300 600 1200 2400 4800 Hz 
Frequency 


I may have gotten the scaling off a bit, but the principle is right: 
Both channels have constantly-changing phase shifts, but the difference 
is always 90 degrees. Note that the frequency scale is logarithmic. 

If phase were linear with frequency, then that would equal constant 
delay. Since that's not true, there is some variation in group delay 
with frequency, but it is a nice smooth curve that has little affect 

on audio quality. (As opposed to the crystal filter used in a filter- 
type SSB generator which has "bumpy" group delay, expecially at the 
high and low band edges.) 


The design of the two channels' phase-shift networks is such that 
any errors in linearity occur in different places. That means that 
you can't make it work properly unless both channels have nice 
linear phase versus log(frequency). The same goes for amplitude. 

I suppose you could design a diabolical phase-shift network that 
had unflat (but matched) frequency response in the two channels, 
but why would you do that? 


The input audio filter can also add to amplitude or delay distortion. 
However, it's not hard to design the filter to minimize the problem. 
You don't need the sharp cutoff of a crystal filter designed for 


receiving applications because any spurious below 30 or 40 dB down 
will be covered up by the transmitter power amplifier's splatter 
anyway. Also, audio filters are easier to build accurately than 
crystal filters because of the lower Q and lower frequency. 


The conclusion: Phasing-type SSB generators have flatter group delay 
and amplitude than filter-type generators. You really can hear the 
difference in the on-the air signal, in my experience. 


Gary Coffman (gary@ke4zv.atl.ga.us) wrote: 

: In article <1994Mar26.201156.9246@arrl.org> zlau@arrl.org (Zack Lau (KH6CP) ) 
writes: 

: >SSB crystal filters are designed for steep skirts for good 

: >shape factors. This means that without any equalizing networks 

: >(which normally double the complexity and send the cost through 

: >the roof), the phase response at the passband edges are xterriblex 
: >The fact that the center frequency of the crystal filter is much 

: >higher just means that the Q of the parts has to be that much 

: >better. The mathematics of the phase and amplitude response 

: >tradeoffs are unchanged-- the tradeoffs are identical for a 

: >3 kHz audio filter and a 3 kHz SSB filter (assuming ideal 

: >parts--with real parts its easier at audio...) 


: Apples and oranges. The phasing SSB exciter is using an audio 
: *xphase shift networkx, the filter exciter is using a RF filter. 


I think Zack was referring to the input audio filter. 


: Now the AF phasing network may be considered a sort of filter, 
: but that's not it's designed purpose, and for sure it's nota 

: 3 kHz bandpass response. Instead it has to maintain a constant 
: 90 degree phase shift across multiple octaves. That's tougher. 


But the hard part is getting the ampltude and phase matching 

to within a fraction of a dB or degree. As explained above, if you 
do that, the overall amplitude and delay response versus frequency 
will be quite good. 


AL N1AL 


Date: 30 Mar 94 00:38:55 GMT 

From: sdd.hp.com!hpscit.sc.hp.com!rkarlqu@hplabs.hp.com 

Subject: How phasing SSB Exciters Work (Was: RF and AF speech processors) 
To: ham-homebrew@ucsd.edu 


Phasing type SSB exciters produce a higher fidelity output 


than filter type exciters xusing filters of the type typically 
found in ham equipmentx. If you get high quality filters like 

the Lumda FDM telecom filters, you get do just as well with 

a filter type exciter. These filters will run you about $125 each. 


In any event, if the receiver is a transceiver, and it uses 
the same filter for receive and transmit, then all the nasty 
ripples you avoided with a phasing type transmitter will 

be reintroduced at the receiver. So you really need a phasing 
transmitter and phasing receiver to get "hi-fi" audio. Or 

use Lumda filters at both ends. 


(Lumda is a small outfit that took over the FDM xtal filter 
market when the big boys pulled out after T1 replaced FDM for 
99% of the telecom market. FDM is still used for phone calls 
to Alaska and Hawaii. It's SSB but doesn't sound like ham SSB.) 


Rick Karlquist N6RK 
rkarlqu@scd.hp.com 


Date: 29 Mar 94 21:38:46 GMT 

From: sdd.hp.com!col.hp.com!srgenprp!alanb@hplabs.hp.com 
Subject: How to do PSK demodulation? 

To: ham-homebrew@ucsd.edu 


Stephen C. Trier (trier@slc6.ins.cwru.edu) wrote: 

: What are the reasonable ways to do binary phase shift keying 

: demodulation for amateur radio? A pointer to a reference on it would 
be fine. I've found lots of statements that it can be done, but 
nothing detailed about how to do it. 


How about this: Given that frequency is the time derivative of phase, 
use an FM discriminator and run the output through an integrator. 
You'll have to add a high-value resistor in parallel with the 
integrator capacitor to eliminate zero offsets. (Make the R-C 

time constant much greater than the maximum number of ones or 

zeros that you expect to get in a row.) This scheme will work as 
long as your data has roughly equal average numbers of ones and zeros. 


AL N1AL 


Date: 29 Mar 94 22:35:58 GMT 
From: dog.ee.lbl.gov!overload.1lbl.gov!agate!howland.reston.ans.net!cs.utexas.edu! 
not-for-mail@ucbvax.berkeley.edu 


Subject: RF VHF/UHF Preamp Design Params. 
To: ham-homebrew@ucsd. edu 


If you read articles on the construction of RF preamps they 
spen words on bypassing & shielding and claims of gain and 

noise figures. What they do not say is what contributes 

to these claims. Is it the tap point on a coil, a bias resistor, 
obviously the device, or is it some arcane combination. 


VV VV WV 


I'm no expert, but can think of a few things that will effect noise figure. 


1) Device itself. Gate length is especially importent. Smaller the better. 

2) Temperature, especially if its a HEMT. High electron mobility is helpful. The 
HEMT achieve this, but needs a low temp (liquid nitrogen 77K) to work well. 

2) Drain (or collector)) current of device. 

3) Mathing of the source (usually 50 Ohm) to the device. You normally need a mis- 
match, ie dont match for maximum power transfer. Data sheet give you more info. 
Clearly, changing coil tap positions will then alter noise figure. 


Whilst expensive CAD packages are useful, few amateurs have access to them. If 
not, we can play around, and see what is best. 


davek 


PS. Whilse not a calibrated instrument, there is a design in one of the RSGB's 
handbooks for a piece of test equipment for tuning equipment for minimum noise 
figure. It basically uses a zener diode to generate noise. The source is switched 
on and off rapidly. The audio output of the receiver is fed into the instrument, 
which determines the ratio of audio output with the noise source on, to when it is 
off. You adjust the pre-amp, to maximise the ratio. I built one and it works well. 


Date: Tue, 29 Mar 1994 05:29:39 GMT 

From: ihnp4.ucsd.edu!dog.ee.1lbl.gov!agate!howland.reston.ans.net! 
europa.eng.gtefsd.com!news.umbc.edu!eff!news.kei.com!ub!acsu.buffalo.edu! 
jwelch@network.ucsd.edu 

Subject: Semiconductor specs and equivalencies 

To: ham-homebrew@ucsd. edu 


Dear Net: 
This seems like the relevant area to post since it is likely to be 


read by both amateur and professional electronics people who work hands-on 
everyday with semiconductors of all sorts, if another group would be 


more appropriate, please email me. 


Question: Is there a resource which one can consult, preferably online, to 
get design specifications on semiconductor components and to determine 
equivalencies between components for purposes of substitution? 


I am familiar with semiconductor catalogs which list chips from each 
manufacturer, but this seems like an archaic way to go about searching. 
In addition to the awkwardness of thumbing through these tomes, it would 
seem too expensive to maintain libraries of these catalogs and keep them 
up to date. 


I am interested only from the perspective of a hobbiest trying to maximize 
the utility of his junk collection. There are several projects I would like 
to try, but years after the projects have been written up, parts numbers 
change, better substitutes come out, etc. 


This must be a general problem, and I apologize if it is in a faq of some sort. 
If this is a question of general interest, please respond via this newgroup. 
Otherwise, I can be contacted by email to: welch@sc3101.med.buffalo.edu 


Thank you for any responses, 
Sincerely, 


John J. Welch 


Date: 30 Mar 94 05:42:41 GMT 

From: dog.ee.lbl.gov!agate!howland.reston.ans.net!usenet.ins.cwru.edu! 
cleveland.Freenet.Edu!cqQ068@ucbvax.berkeley.edu 

Subject: Weather observations 

To: ham-homebrew@ucsd.edu 


Any other operators interested in exchanging ideas/info on 
weather observation and instruments? Packet/remote weather 
observations? Do you really want to know what the temp and 
windspeed is somewhere else? 

Or do I need to find where the wx-net hangs out?? 

Drop me a line, let me know your thoughts. 

Steve Lapinskas 

KA1IJA 

cq068@cleveland.freenet.edu 


End of Ham-Homebrew Digest V94 #78 
KKKKKKKKKKKKKKKKKKKKKKKKRKEKR KKK 


